ABSTRACT. A simple proof is given of a result of Hmelevskiï on the solutions of the equation [x, y] = [u, u] over a free group for any specified u, v. To illustrate, the equation is solved explicitly for [u, v]^ 1, then every solution (Je, y) of (1) is strongly connected to some solution (x,y) of (1) with both \x\, \y\<\ [u, v]\-3. Note that if (p, q) is connected to (r, 5) then [p, q] = [r, s]. Also note that the (finitely many) solutions (JC, y), in the theorem, can be obtained systematically, and that if [w, v]= 1, then as is well known, u and v are powers of a common element of F. It seems likely that, more generally, if p, q, r, seF satisfy [p,q] = [r,s], then (p, q) and (r, s) are connected.
In this note we apply an argument of Mal'cev [4] to give a short, elementary proof of a result of Hmelevskiï [3] on the solutions over a free group F of the two variable equation (1) [
x,y] = [u,vl
where u, v are any specified elements of F and x, y are the unknowns. Let g, ft,... belong to a group G. We write stab G g for the stabilizer of g in aut G, the automorphism group of G, (g, ft,...) for the subgroup of G generated by g, ft,..., and g h for ft _1 gft. Write
Define a, /3 G aut F by a:b -> ab, x -> JC for generators JC 7 e b, fi:a-> ba, JC -» x for generators x^a, and write a 2 , jS 2 ; a 3 , j8 3 for the restrictions of a, fi to F 2 , F 3 . is strongly connected to a pair (x, y) satisfying (2). Thus (x, y) is strongly connected to (x, y). The remaining five cases are similar: we omit the details.
For the second part of the lemma note that if y 2 = 1 then by (2) and (3) 
Proof of Theorem 2.
We omit the proof of Part I which is a routine, but lengthy check. (It is not difficult to devise ways of shortening the algorithm.) Statement (i) of Part II is immediate from Part I. We give a sketch only of the proofs of (ii) and (iii).
( 
